Cardiac muscarinic receptor function in rats with cirrhotic cardiomyopathy.
The pathogenesis of cirrhotic cardiomyopathy remains unclear. Because ventricular contractility is dependent on the interplay of stimulatory beta-adrenergic and inhibitory muscarinic receptors, we aimed to examine a possible role of muscarinic M2 receptor overactivity in a rat model of cirrhotic cardiomyopathy. Cirrhosis was induced by bile duct ligation (BDL), while controls underwent sham operations. Contractile responses to the muscarinic agonist carbachol were measured in situ in the autonomic-denervated pithed rat and in vitro in isolated ventricular papillary muscles. Ventricular sarcolemmal plasma membranes were isolated by sucrose density gradients, and muscarinic receptor characteristics were studied using 1-[N-methyl-3H]scopolamine (NMS). Membrane adenylyl cyclase activity was tested by a protein binding assay. Maximum first time derivative of peak ventricular systolic pressure (+dP/dt) for sham-operated and cirrhotic rats at baseline was 3,599 +/- 296 versus 1,226 +/- 63 mm Hg/sec (P < .01). Maximum first time derivative of ventricular diastolic relaxation (-dP/dt) for sham and cirrhotic rats at basal levels was -3,040 +/- 235 versus -864 +/- 59 (P < .01). The +dP/dt(max), and -dP/dt(max) responses to carbachol were blunted in the cirrhotic rats. The cirrhotic papillary muscles showed significantly less inhibition to incremental doses of carbachol than control rat muscles. Likewise, isoproterenol-stimulated membrane adenylyl cyclase activity was significantly less inhibited by carbachol doses in the cirrhotic rats. Membrane M2 receptor density and binding affinity in cirrhotic rat hearts were similar to controls. We conclude that muscarinic responsiveness was blunted in cirrhotic hearts, but this was not caused by receptor down-regulation, suggesting changes in postreceptor factors. These changes in muscarinic function are likely compensatory, and M2 receptor overactivity is not involved in the genesis of cirrhotic cardiomyopathy.